Susceptibility of differentiated thyrocytes in primary culture to undergo apoptosis after exposure to hydrogen peroxide: relation with the level of expression of apoptosis regulatory proteins, Bcl-2 and Bax.
Thyrocytes, that generate and use hydrogen peroxide (H2O2) to synthesize thyroid hormones, undergo apoptosis, as do most cell types, when exposed in vitro to H2O2. We have studied 1) the kinetics and the amplitude of the apoptotic response to H2O2 and 2) the relationship between the extent of the apoptosis-inducing effect of H2O2, the H2O2 degradation activity, and the level of expression of apoptosis regulatory proteins, Bcl-2 and Bax, in pig thyrocytes in primary culture. Cells were seeded at high density to obtain confluent monolayers and were cultured in the presence of TSH to maintain the expression of differentiation. H2O2 (10-300 microM) induced the appearance of cells with fragmented DNA (terminal transferase deoxy-UTP-fluorescein isothiocyanate nick end labeling-positive cells) at a maximum of 3-4 h after H2O2 addition and then the detachment of apoptotic cells from the cell monolayer. The proportion of detached cells increased with H2O2 concentration and amounted to up to 30% of the initial cell number after 24 h. The transient effect of H2O2 was related to its rapid degradation by cells and culture medium components (rate constant, approximately 0.1 min(-1)). Iterative additions of H2O2 produced cumulative apoptotic waves. The amplitude of the apoptotic response of thyrocytes to H2O2 progressively increased with the time of culture, up to 4-fold from days 1-8. This was not related to a change in the capacity of thyrocytes to degrade H2O2. During the same period of culture, the Bcl-2 cell content progressively decreased, whereas that of Bax concomitantly increased; thus, the Bcl-2/Bax ratio varied from about 6 on day 1 to 0.5 on day 10. These data show that the susceptibility of thyrocytes to undergo apoptosis increases with the time of culture and that the pronounced changes in the apoptotic status ofthyrocytes might be linked to coordinate modifications of the level of expression of pro- and antiapoptotic regulatory proteins.